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(54) COLOR DISPLAY DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a color display 
device having a superior color reproducing capability. 
SOLUTION: The color display device is provided with a 
display panel which has a plurality of first and second 
color picture elements arranged in a matrix manner 
having a plurality of rows and columns, a signal side 
driving circuit which receives color image data and 
outputs display signal voltages corresponding to the 
gradation levels of color image data to the display panel 
and a scanning signal side driving circuit that outputs 
scanning signal voltages being used to successively 
select color picture elements, to which the display signa 
voltages are applied from the plurality of color picture 
elements, to the display panel. The signal side driving 
circuit outputs first display signal voltages represented 
by a first function of the gradation levels in accordance 
with the gradation levels of first color image data of the 
color image data and outputs second display signal 
voltages represented by a second function of the 

gradation levels in accordance with the gradation levels of second color image data of the color 
image data. 




* NOTICES * 

JP0 and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 
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[Claim 1]A display panel which has two or more color picture elements arranged by matrix form 
which has two or more lines and sequences, The signal side drive circuit which receives color 
image data and outputs status signal voltage corresponding to a gradation level of this color 
image .data to said display panel, The scanning signal side drive circuit which outputs scanning 
signal voltage which chooses a color picture element to which said status signal voltage is 
impressed among said two or more color picture elements one by one to this display panel, A 
gradation voltage generating circuit which generates gradation voltage expressed with a function 
of a gradation level, Have a look-up table which changes a gradation level of inputted color image 
data, and outputs an amendment gradation level, and said signal side drive circuit, A 
electrochromatic display which outputs status signal voltage by choosing said gradation voltage 
generated in said gradation voltage generating circuit according to an amendment gradation level 
from which a gradation level of said color image data was changed. 

[Claim 2]A display panel which has two or more 1st, 2nd, and 3rd color picture elements 
arranged by matrix form which has two or more lines and sequences, The signal side drive circuit 
which receives color image data and outputs status signal voltage corresponding to a gradation 
level of this color image data to said display panel, The scanning signal side drive circuit which 
outputs scanning signal voltage which chooses a color picture element to which said status 
signal voltage is impressed among said two or more color picture elements one by one to said 
display panel, A gradation voltage generating circuit which generates gradation voltage expressed 
with a function of a gradation level, The 1st look-up table that changes a gradation level of the 
1st inputted color image data, and outputs the 1st amendment gradation level, The 2nd look-up 
table that changes a gradation level of the 2nd inputted color image data, and outputs the 2nd 
amendment gradation level, The 3rd look-up table that changes a gradation level of the 3rd 
inputted color image data, and outputs the 3rd amendment gradation level, and said signal side 
drive circuit, The 1st status signal voltage is outputted by choosing said gradation voltage 
generated in said gradation voltage generating circuit according to the 1st amendment gradation 
level from which a gradation level of said 1st color image data of said color image data was 
changed, According to the 2nd amendment gradation level from which a gradation level of said 
2nd color image data of said color image data was changed, The 2nd status signal voltage is 
outputted by choosing said gradation voltage generated in said gradation voltage generating 
circuit, A electrochromatic display which outputs the 3rd status signal voltage by choosing said 
gradation voltage generated in said gradation voltage generating circuit according to the 3rd 
amendment gradation level from which a gradation level of said 3rd color image data of said color 
image data was changed. 

[Claim 3]The electrochromatic display according to claim 2 in which said 2nd color picture 
element is a blue picture element. 

[Claim 4]The electrochromatic display according to claim 2 or 3 which outputs said 2nd 
amendment gradation level on a level on which said 2nd look-up table differs from said 1st or 3rd 
amendment gradation level. 

[Claim 5]The electrochromatic display according to claim 2 or 3 whose absolute value of said 
2nd status signal voltage of an intermediate floor tone level said electrochromatic display is a 
liquid crystal display of a normally white mode, and is larger than an absolute value of said 1st 
and 3rd status signal voltage of an intermediate color level corresponding, respectively. 
[Claim 6]The electrochromatic display according to any one of claims 2 to 5 in which the 
maximum of said 2nd amendment gradation level is smaller than the maximum of said 1st and 3rd 
amendment gradation level. 

[Claim 7]The electrochromatic display according to any one of claims 2 to 5 with the larger 
minimum of said 2nd amendment gradation level than the maximum of said 1st and 3rd 
amendment gradation level. 

[Claim 8]The electrochromatic display according to any one of claims 2 to 7 with which said 1st, 
2nd, and 3rd look-up tables are chosen from two or more look-up tables according to setting out 
of a white color temperature, respectively. 
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[Translation done.] 
* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to the display device in which a colored 

presentation is possible, especially a liquid crystal display. 

[0002] 

[Description of the Prior Art]One of the display properties for which a electrochromatic display 
is asked has color reproduction nature. That is, the electrochromatic display with the wide range 
of the color which can be displayed (color reproduction range) is called for. As a conventional 
electrochromatic display, CRT and a liquid crystal display are used widely, for example. 
[0003] 

[Problem to be solved by the invention]Although the conventional color liquid crystal display has 
a wide foreground-color range as compared with CRT, it has the problem that the foreground- 
color range changes with gradation (for example, refer to the Nikkei micro device magazine, the 
July, 1996 item, and the 101 -108th page). 

[0004]Hereafter, the phenomenon in which the range of a foreground color changes the 
transmission type color liquid crystal device in normally white (NW) mode with gradation to an 
example is explained. A transmission type color liquid crystal display controls the voltage (status 
signal voltage) which impresses the quantity of the light which penetrates each of R (red), G 
(green), and B (blue) picture element to the liquid crystal layer of each picture element, and 
performs color specification by additive color mixing. The liquid crystal display in NW mode 
shows minimum luminance (dark or black), when the absolute value of the voltage impressed to a 
liquid crystal layer is 0, the maximum luminosity (*# or white) is shown and saturation voltage is 
impressed. 

[0005]Drawing 1 A shows the result of having searched for experimentally the foreground-color 
range by input gradation change in the transmission type color liquid crystal device in typical NW 
mode, on xy chromaticity diagram. The range surrounded with each triangle shown in drawing 1 A 
shows the foreground-color range when the digital gradation level value of R (red), G (green), and 
B (blue) is set to 255, 216, 168, 120, 88, 56, 40, and 24, respectively, when a picture signal is 8 
bits (256 gradation). As shown in drawing 1 A, it turns out that the foreground-color range is 
moving the triangle which shows the foreground-color range in the blue direction while the 
foreground-color range becomes narrow as a gradation level value becomes small (luminosity is 
low). 

[0006]In order to evaluate the grade of movement of the foreground-color range quantitatively, a 
"white" foreground color is observed. In additive color mixing, "white" is obtained by mixing R, G, 
and B. Let the color displayed when one gradation level value in each of the picture element of 
R, G, and B is given be "white." That is, "white" is defined to each gradation level and it is 
considered as the color representing the foreground-color range in each gradation level. 
Hereafter, the "white" in Description of this application calls white (so-called white in NW mode) 
"white level" which shall be based on the above-mentioned definition, relates with gradation 
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(luminosity), is used, and is used corresponding to highest gradation. The gray corresponding to a 
"black level" and an intermediate floor tone for the black corresponding to the minimum 
gradation is called a "gray level", respectively, and it distinguishes from a foreground color. 
[0007]The point x in drawing 1 A is a point of expressing the white foreground color of a highest 
gradation level. It turns out that the curve W prolonged from the point x connected the point 
which shows the white foreground color in each gradation level, and the white foreground color 
has shifted for Aokata as a gradation level value becomes low. The situation of change of the 
white foreground color by this gradation is examined a little in more detail, referring to drawing 1 
B. 

[0008]Drawing 1 B is a figure showing the point which shows a white foreground color when 
changing a gradation level from a highest gradation level (R= 255, 255, B= 255) to the 
minimum gradation level (R= 0, G= 0, B= 0) on xy chromaticity diagram. The theoretical value 
which shows the color temperatures from 5000K to 1 1000K as reference is doubled and shown, 
drawing 1 B shows — as — the color temperature of the white foreground color in a highest 
gradation level (white level) (R= 255, G= 255, B= 255) — about — the color temperature of the 
white foreground color in 7100K and an intermediate floor tone level (gray level) (R= 128, G= 128, 
B= 128) — about — it is 11000K. Blue light transmission is accepted in the minimum gradation 
level (black level) (R= 0, G= 0, B= 0). This is considered to be because for a blue light to 
penetrate from the polarizing plate arranged at the cross Nicol state which pinches the liquid 
crystal panel of a transmission type liquid crystal display. 

[0009]this invention is made in order to solve an aforementioned problem, and it comes out The 
purpose is to provide the electrochromatic display excellent in the sex. 

[0010] 

[Means for solving problem]The display panel which has two or more 1st and 2nd color picture 
elements by which the electrochromatic display of this invention was arranged by the matrix 
form which has two or more lines and sequences, The signal side drive circuit which receives 
color image data and outputs the status signal voltage corresponding to the gradation level of 
this color image data to this display panel, Have the scanning signal side drive circuit which 
outputs the scanning signal voltage which chooses the color picture element to which this status 
signal voltage is impressed among the color picture elements of this plurality one by one to this 
display panel, and this signal side drive circuit, According to the gradation level of the 1st color 
image data of this color image data, The 1st status signal voltage expressed with the 1st 
function of a gradation level is outputted, the 2nd status signal voltage expressed with the 2nd 
function of a gradation level is outputted according to the gradation level of the 2nd color image 
data of said color image data, and the above-mentioned purpose is attained by this. 
[001 1]Have said display panel further and two or more 3rd color picture elements arranged by 
the matrix form which has two or more lines and sequences said signal side drive circuit, 
According to the gradation level of the 3rd color image data of said color image data, The 3rd 
status signal voltage expressed with the 3rd function of a gradation level is outputted further, 
Said 2nd color picture element is a blue picture element, and said 1st and 3rd color picture 
elements are iron-red~overglaze matter and a green picture element, respectively, and said 1st, 
2nd, and 3rd functions, based on the voltage-luminance property of two or more of said 1st, 2nd, 
and 3rd color picture elements of said display panel, it may be beforehand determined so that 
the color temperature of the white display in at least two gradation may serve as about 1 law. 
[0012]Said electrochromatic display may be a liquid crystal display of a normally white mode, and 
the absolute value of said 2nd status signal voltage of an intermediate floor tone level may be 
larger than the absolute value of said 1st and 3rd status signal voltage of an intermediate color 
level corresponding, respectively. 

[0013]The 1st gradation voltage generating circuit which generates the 1st gradation voltage 
expressed with said 1st function of a gradation level, The 2nd gradation voltage generating 
circuit which generates the 2nd gradation voltage expressed with said 2nd function of a gradation 
level, Have the 3rd gradation voltage generating circuit which generates the 3rd gradation voltage 
expressed with said 3rd function of a gradation level, and said signal side drive circuit, According 
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to the gradation level of said 1st color image data of said color image data, Said 1 st status signal 
voltage is outputted by choosing this 1st gradation voltage generated in this 1st gradation 
voltage generating circuit, According to the gradation level of said 2nd color image data of said 
color image data, Said 2nd status signal voltage is outputted by choosing this 2nd gradation 
voltage generated in this 2nd gradation voltage generating circuit, Said 3rd status signal may be 
outputted by choosing this 3rd gradation voltage generated in this 3rd gradation voltage 
generating circuit according to the gradation level of said 3rd color image data of said color 
image data. 

[0014]The minimum of said 2nd gradation voltage may be smaller than the minimum of said 1st 
and 3rd gradation voltage. 

[0015]The minimum of said 2nd gradation voltage may be larger than the minimum of said 1st 
and 3rd gradation voltage. 

[0016]Said 1 and the 2nd and 3rd gradation voltage generating circuit may be chosen from two 
or more gradation voltage generating circuits according to setting out of a white color 
temperature, respectively. 

[0017]The 1st gradation voltage generating circuit which generates the 1st gradation voltage 
expressed with said 1st function of a gradation level, The 1st look-up table that changes the 
gradation level of the 1st inputted color image data, and outputs the 1st amendment gradation 
level, The 2nd look-up table that changes the gradation level of the 2nd inputted color image 
data, and outputs the 2nd amendment gradation level, Have the 3rd look-up table that changes 
the gradation level of the 3rd inputted color image data, and outputs the 3rd amendment 
gradation level, and said signal side drive circuit, According to the 1st amendment gradation level 
from which the gradation level of said 1st color image data of said color image data was changed, 
Said 1st status signal voltage is outputted by choosing this 1st gradation voltage generated in 
this 1st gradation voltage generating circuit, Said 2nd status signal voltage is outputted by 
choosing this 1st gradation voltage generated in this 1st gradation voltage generating circuit 
according to the 2nd amendment gradation level from which the gradation level of said 2nd color 
image data of said color image data was changed, Said 3rd status signal voltage may be 
outputted by choosing this 1st gradation voltage generated in this 1st gradation voltage 
generating circuit according to the 3rd amendment gradation level from which the gradation level 
of said 3rd color image data of said color image data was changed. 

[0018]The maximum of said 2nd amendment gradation level may be smaller than the maximum of 
said 1st and 3rd amendment gradation level. 

[0019]The minimum of said 2nd amendment gradation level may be larger than the maximum of 
said 1st and 3rd amendment gradation level. 

[0020]Said 1st, 2nd, and 3rd look-up tables may be chosen from two or more look-up tables 
according to setting out of a white color temperature, respectively. 
[0021]Hereafter, an operation is explained. 

[0022]In the electrochromatic display of this invention, the- signal side drive circuit, According to 
the gradation level of the 1st color image data of color image data, the 1st status signal voltage 
expressed with the 1st function of a gradation level is outputted, Since the 2nd status signal 
voltage expressed with the 2nd function of a gradation level is outputted according to the 
gradation level of the 2nd color image data of color image data, the optimal gamma characteristic 
can be obtained mutually-independent to each of the 1st color picture element and the 2nd 
color picture element. Therefore, the phenomenon in which the color temperature of a 
foreground color changes with gradation can be prevented, and the electrochromatic display 
whose color reproduction characteristic improved can be obtained. 

[0023]A display panel has the 3rd color picture element further, and the signal side drive circuit 
according to the gradation level of the 3rd color image data of color image data, The 3rd status 
signal voltage expressed with the 3rd function of a gradation level is outputted further, The 2nd 
color picture element is a blue picture element, and the 1st and 3rd color picture elements are 
iron-red-overglaze matter and a green picture element, respectively, and the 1st, 2nd, and 3rd 
functions, if it is beforehand determined based on the voltage-luminance property of two or more 
1st, 2nd, and 3rd color picture elements of a display panel so that the color temperature of the 
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white display in at least two gradation may serve as about 1 law, the electrochromatic display 
which was excellent in the color reproduction characteristic and in which a full color display is 
possible can be obtained. 

[0024]If a electrochromatic display is a liquid crystal display of a normally white mode and its 
absolute value of the 2nd status signal voltage of an intermediate floor tone level is larger than 
the absolute value of the 1st and 3rd status signal voltage of an intermediate color level 
corresponding, respectively, The blue shift of the color temperature of a white display can be 
reduced, and the liquid crystal display panel whose fidelity of color specification improved can be 
obtained. 

[0025]The 1st gradation voltage generating circuit which generates the 1st gradation voltage 
expressed with said 1st function of a gradation level, The 2nd gradation voltage generating 
circuit which generates the 2nd gradation voltage expressed with said 2nd function of a gradation 
level, It has the 3rd gradation voltage generating circuit which generates the 3rd gradation 
voltage expressed with said 3rd function of a gradation level, The signal side drive circuit outputs 
the 1st status signal voltage by choosing the 1st gradation voltage according to the gradation 
level of the 1st color image data, According to the gradation level of the 2nd color image data, 
the 2nd status signal voltage is outputted by choosing the 2nd gradation voltage, If the 3rd 
status signal is outputted by choosing the 3rd gradation voltage according to the gradation level 
of the 3rd color image data, the phenomenon in which the color temperature of a foreground 
color changes with gradation can be prevented more certainly, and the electrochromatic display 
whose color reproduction characteristic improved can be obtained. 

[0026]If the minimum of the 2nd gradation voltage is smaller than the minimum of the 1 st and 3rd 

gradation voltage, it can make the color temperature of a white display high. 

[0027]If the minimum of the 2nd gradation voltage is larger than the minimum of the 1st and 3rd 

gradation voltage, it can make a color temperature of a white display low. 

[0028]If the 1 st, 2nd, and 3rd gradation voltage generating circuit is chosen from two or more 

gradation voltage generating circuits according to setting out of a white color temperature, 

respectively, color temperature setting out and the gamma characteristic of a liquid crystal panel 

can be changed, and a change of the color display properties of a liquid crystal device can be 

freely performed according to liking of a scene and a user. 

[0029]The 1st gradation voltage generating circuit which generates the 1st gradation voltage 
expressed with the 1st function of a gradation level, The 1st look-up table that changes a 
gradation level of the 1st inputted color image data, and outputs the 1st amendment gradation 
level, The 2nd look-up table that changes a gradation level of the 2nd inputted color image data, 
and outputs the 2nd amendment gradation level, It has the 3rd look-up table that changes a 
gradation level of the 3rd inputted color image data, and outputs the 3rd amendment gradation 
level, The signal side drive circuit according to the 1st amendment gradation level from which a 
gradation level of the 1st color image data was changed, By choosing the 1st gradation voltage, 
output the 1st status signal voltage and the 2nd status signal voltage is outputted by choosing 
the 1st gradation voltage according to the 2nd amendment gradation level from which a gradation 
level of the 2nd color image data was changed, If the 3rd status signal voltage is outputted by 
choosing the 1st gradation voltage according to the 3rd amendment gradation level from which a 
gradation level of the 3rd color image data was changed, A phenomenon in which a color 
temperature of a foreground color changes with gradation can be prevented more certainly, and 
a electrochromatic display whose color reproduction characteristic improved can be obtained. 
[0030]If the maximum of the 2nd amendment gradation level is smaller than the maximum of the 
1st and 3rd amendment gradation level, it can make the color temperature of a white display low. 

[0031 ]If the minimum of the 2nd amendment gradation level is larger than the maximum of the 
1st and 3rd amendment gradation level, it can make the color temperature of a white display 
high. 

[0032]If the 1st, 2nd, and 3rd look-up tables are chosen from two or more look-up tables 
according to setting out of a white color temperature, respectively, Color temperature setting 
out and the gamma characteristic of a liquid crystal panel can be changed, and the change of the 
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color display properties of a liquid crystal device can be freely performed according to liking of a 

scene and a user. 

[0033] 

[Mode for carrying out the invention]In order to solve the problem from which the color 
temperature of the foreground-color range and/or a white display changes with gradation, the 
inventionHn-this-appiication person examined the voltage-luminosity curve (V-T curve) and the 
gamma characteristic of the color liquid crystal display in detail, and, as a result, resulted in the 
invention in this application. Below, the cause that the conventional color liquid crystal display 
which the inventionHn-this-application person found out is inferior to color reproduction nature 
is explained. A V-T curve is a curve which shows the gradation display properties of a display 
panel (picture element), and shows the relation of the voltage V (status signal voltage) and the 
luminosity Y (transmissivity T) which are impressed to a picture element. A V-T curve can be 
expressed as Y=H(V) using the function H, for example. A gamma curve is a curve which shows 
the gradation display properties of a liquid crystal display, and shows the gradation X of the 
indicative data inputted into a liquid crystal display, and a relation with the luminosity Y. A 
gamma curve can be expressed as Y=F(X) using the function F, for example. 
[0034]Below, although the transmission type color liquid crystal display in NW mode is explained 
to an example, the problem to which color reproduction nature falls with gradation arises by a 
cause with the same said of the electrochromatic display using the material which has the 
electrooptics characteristics other than the liquid crystal display and liquid crystal material in 
other modes. 

[0035]The typical V-T characteristic of the transmission type liquid crystal display in the 
conventional NW mode is shown in drawing 2 . As shown in drawing 2 , the V-T characteristic 
(Y=H(V)) of the transmission type liquid crystal display in the conventional NW mode does not 
have linear relation. The V-T characteristics differ about each color of R, G, and B. That is, when 
r with the bottom, g, and b show each color, the V-T curve of each color will be expressed with 
Y r =H r (V) and Y g =H g (V) and Y b =H b (V). 

[0036]In order to obtain the liquid crystal display which has a linear gamma curve using the liquid 
crystal panel which has this nonlinear V-T characteristic, the gradation voltage which has a 
nonlinear relation to the gradation level of the indicative data inputted (what is called — the 
gamma correction was carried out) needed to be used (for example, Hitachi IC manual 
(HD66326T)). The relation between a gradation level (digital value) and gradation voltage is 
determined in a design stage according to the V-T characteristic of the liquid crystal panel to be 
used. Supposing it expresses a relation with {VG} with VG-G (GL) for a gradation level {GL} and 
gradation voltage using the function G, it means having determined the function G conventionally 
in the design stage. Specifically, gradation voltage as shown in drawing 3 was used, for example 
to 64 gradation (6 bits). 

[0037]Here, the composition of the conventional color liquid crystal display is explained, referring 
to drawing 4 C. A liquid crystal display is provided with the following. 
The display panel in which the color picture element of red (r) green (g) and blue (b) was 
arranged by matrix form. 

The signal side drive circuit which outputs the status signal voltage corresponding to the 
gradation level of the inputted color image data to the color picture element of a display panel 
(liquid crystal driver). 

The scanning signal side drive circuit which outputs the scanning signal voltage which chooses 
the color picture element to which status signal voltage is impressed among two or more color 
picture elements one by one to a display panel. 

The signal side drive circuit chooses the gradation voltage VG corresponding to the gradation 
level (input digital signal value) of the received color image data from among the gradation 
voltage {VG} generated in a gradation voltage generating circuit, and outputs it to a display panel 
as status signal voltage. Timing control of a scanning side driving circuit or the signal side drive 
circuit is carried out by the control signals (clock signal etc.) supplied from the outside. A 
gradation voltage generating circuit generates the gradation voltage {VG;V0, V1, and V2 — V61, 
V62, V63} corresponding to the gradation level {GL;0, 1, — 64} of 64 pieces, for example by 
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carrying out resistance dividing of the reference voltage using 63 resistance (RO, R1 — R61, 
R62). By deciding the size of each resistance, the gradation voltage {VG} which has a 
predetermined relation (VG=G (GL)) is generated. 

[0038]however, this gradation voltage {VG} — R, G, and B, since it was uniformly used to all, If 
the gradation voltage (VG=G (GL)) specified to the display panel which has the V— T 
characteristic (Y r =H r (V) and Y g =H g (V) and Y b =H b (V)) shown in drawing 2 with the curve shown in 

drawing 3 is impressed, The gamma characteristic obtained will be expressed with Y r ~H r ~G (GL), 

Y g =H g ~G (GL), and Y b =H b ~G (GL), and as shown, for example in drawing 4 A and drawing 4 B, 

they differ in each color. The vertical axis in drawing 4 A and drawing 4 B standardizes the 
maximum of transmissivity about each color, and expresses it as optical power. As for drawing 4 
A, an input digital signal value shows 64 gradation (6 bits), and drawing 4 B shows the case of 
256 gradation (8 bits). 

[0039]Optical power of B is stronger than R and G to the same gradation digital value so that 
drawing 4 A and drawing 4 B may show. Therefore, a foreground color inclines toward blue in 
such a conventional color liquid crystal device. Since a relative value of R, G, and B changes with 
input digital signal values, a color temperature of a foreground-color range and a white 
foreground color changes with gradation. 

[0040]As mentioned above, the main Reasons which were low, a V-T curve of a liquid crystal 
panel changes with colors (color picture element) — that is, A function from which a V-T curve 
of each color picture element of R, G, and B differs mutually, In spite of being expressed Y r = : H r 

(V) and Y =H (V) and Y b =H, (V) using H , H , and H, it is because common gradation voltage 

[VG] was used also to which color picture element. The gradation dependency of a foreground 
color also originates in V-T curves differing for every color picture element of this. 
[0041]Then, a color liquid crystal display according to this invention in order to improve color 
reproduction nature, For example, it has the composition which changes a pressure value of a 
blue display signal level outputted to a display panel according to a gradation level with blue 
image data, and a pressure value of a red display signal level outputted to a display panel 
according to red image data of the same gradation level. For example, when image data had the 
same gradation data Xo to each of R, G, and B, a certain signal level Vo corresponding to the 
gradation Xo was conventionally impressed to each which is R, G, and B picture element. In the 
above-mentioned conventional composition, the one gradation voltage Vo is chosen from 
gradation voltage {VG} expressed with the function G of GL as inputted gradation Xo=GL 
(V r =V g =V b =G(X)). On the other hand, according to this invention, when image data has the same 

gradation data Xo to each of R, G, and B, a signal level impressed to each of R, G, and B picture 
element can be made into a mutually different pressure value. That is, relation between the 
gradation data X which inputted color image data has, and the signal level Vr impressed to each 
color picture element, Vg and Vb may differ mutually (V r =G r (X) and V g =G g (X) and V^G^X)). At 

least one and a relation of the above about B picture element typically actually differ from the 
above-mentioned relation about R and G picture element. 

[0042]R, G, and B — in order to carry out a relation of signal-level V r , V , V b , and the gradation 

data X which are impressed to each color picture element to independence, respectively, two 
methods can be considered, for example. 

[0043]First, the 1st gradation voltage generating circuit which generates {VG^ expressed with 

function G r of the gradation level GL as shown in drawing 5 , The 2nd gradation voltage 

generating circuit which generates (VG b l expressed with function G b of the gradation level GL, 

The 3rd gradation voltage generating circuit which generates {VGg} expressed with function G g of 

the gradation level GL is provided, A R display signal level chosen from {VG^ according to the 

gradation level Xr of R image data is outputted, What is necessary is to output a B display signal 
level chosen from {VG b J according to gradation level X b of B image data, and just to make it 
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output a G display signal chosen from {VGg} according to a gradation level of G image data. 

[0044]Or a gradation voltage generating circuit which generates gradation voltage {VG} expressed 
with the function G of the gradation level GL as shown in drawing 13 , The 1st look-up table that 
changes a gradation level of R image data and outputs R amendment gradation level, The 2nd 
look-up table that changes a gradation level of B image data and outputs B amendment 
gradation level, It has the 3rd look-up table that changes a gradation level of G image data and 
outputs G amendment gradation level, A R display signal level is outputted by choosing gradation 
voltage from {VG} according to R amendment gradation level, It is good also as composition 
which outputs a B display signal level and outputs a G display signal level by choosing gradation 
voltage from {VG} according to G amendment gradation level by choosing gradation voltage from 
{VG} according to B amendment gradation level. Namely, after changing the inputted gradation 
data X into amendment gradation level h r (X), h b (X), and h (X) by the 1st, 2nd, and 3rd look-up 

table, respectively, What is necessary is just to choose gradation voltage from gradation voltage 
{VG} generated as usual in a single gradation voltage generating circuit according to amendment 
gradation level h r (X), h b (X), and h (X). The 1st, 2nd, and 3rd look-up table specifies function h r , 

h, , and h , respectively. If it expresses using a function, it will become V =G~h (X), V =G-h ff (X), 

and V b =G-h b (X). 

[0045]Hereafter, an embodiment of this invention is described more to details. 
[0046](Embodiment 1) Drawing 5 shows composition of the color liquid crystal display 100 of a 
normally white mode of Embodiment 1 of this invention. The color liquid crystal display 100 of 
drawing 5 is provided with the following. 

The display panel 20 which has two or more R (1st color) picture elements 2, B (2nd color) 
picture elements 4, and G (3rd color) picture elements 6 which were arranged by matrix form. 
The memory 50 for image display which outputs color image data, such as a personal computer. 
The signal side drive circuit 18. 

The scanning signal side drive circuit 40 and the gradation voltage generating circuit 10. 
The gradation voltage generating circuit 10 has the gradation voltage generating circuit 12 for R 
(the 1st), the gradation voltage generating circuit 14 for B (the 2nd), and the gradation voltage 
generating circuit 16 for G (the 3rd). The gradation voltage generating circuit 12 for R generates 
the 1st gradation voltage expressed with the 1st function of a gradation level. Similarly, the 
gradation voltage generating circuit 14 for B generates the 2nd gradation voltage expressed with 
the 2nd function of a gradation level, and the gradation voltage generating circuit 16 for G 
generates the 3rd gradation voltage expressed with the 3rd function of a gradation level. 
[0047]The memory 50 for image display outputs the color image data containing the R image 
data 52, the B image data 54, and the G image data 56. These R image data 52, B picture 54 
data, and G green image data 56 which were outputted from the memory 50 for image display are 
inputted into the signal side drive circuit 18. In the signal side drive circuit 18, the status signal 
voltage for R is outputted by choosing the gradation voltage for R generated in the gradation 
voltage generating circuit 12 for R according to the gradation level Xr of the R image data 52. 
The status signal voltage for B is outputted by choosing the gradation voltage for B generated in 
the gradation voltage generating circuit 14 for B according to the gradation level Xb of the B 
image data 54. The status signal voltage for G is outputted by choosing the gradation voltage for 
G generated in the gradation voltage generating circuit 16 for G according to the gradation level 
Xg of the G image data 56. 

[0048]The scanning signal side drive circuit 40 outputs the scanning signal which chooses the 
color picture element to which status signal voltage is impressed among two or more color 
picture elements 2, 4, and 6 one by one to the display panel 20. Each of R and B which were 
outputted from the signal side drive circuit 1 8, and the status signal voltage for G is impressed 
to R of the liquid crystal panel 20, B, and the G picture elements 2, 4, and 6, and a colored 
presentation is performed. 

[0049]As mentioned above, in the conventional color liquid crystal device, status signal voltage 
controls foreground-color change by this invention by supplying two or more kinds of status 
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signal voltage (the object for R, the object for B, and the status signal voltage for G), although 
only one kind was supplied to the color picture element of a different color. 
[0050]Hereafter, the concrete example of the status signal voltage impressed to each color 
picture element is explained. 

[0051] Drawing 6 is what showed the status signal voltage of R (it has added.) in the case of 
setting a color temperature as 7700K, B, and G3 kind, It has set up in a middle brightness area 
(for example, field whose input digital value is 20 to about 50 in 6 bit images) become a value 
whose B display signal level to B picture is higher than R, R to G picture, and a G display signal 
level. That in which the curve of B is over the curve of R and G by this in the impressed- 
electromotive-force-transmissivity characteristic of the liquid crystal shown in above-mentioned 
drawing 2 (B transmissivity is higher than R and G) can be amended. The gamma characteristic 
to R at the time of determining status signal voltage, as shown in drawing 6 , G, and B three 
primary colors is shown in drawing 7 . Drawing 7 shows that the gamma curve to three colors of 
R, G, and B was able to be coincided mostly. 

[0052]In order to keep constant the colorless color temperature of a color liquid crystal panel, it 
is also possible to make the gamma curve to B picture lower than R and G. It is determined by 
taking into consideration the physical characteristic of a liquid crystal panel how a gamma curve 
is designed. Drawing 8 shows status signal voltage when [ at which the gamma value over B 
picture is made high ] a colorless color temperature is both fixed, and drawing 9 shows the 
gamma characteristic at that time. 

[0053]Although the white color temperature of a transmission type color liquid crystal device is 
determined by the spectral characteristic of a back light and the RGB light filter of a liquid 
crystal element, it can change the color temperature of a liquid crystal device by changing the 
gradation voltage characteristic. 

[0054] Drawing 10 is a figure showing gradation voltage outputted to an input digital signal (6 bits) 
in a case of making a color temperature of a white display high (for example, color temperature 
10000K). A minimum gradation pressure value corresponding to the maximum (in the case of 
drawing 10 64) of B, R, and G input digital signal is set to VBmin, VRmin, and VGmin, 
respectively. In a liquid crystal display of a normally white mode like this example, when VBmin, 
VRmin, and VGmin are impressed to each color picture element, a white level display can be 
performed. 

[0055]As shown in drawing 10 , it is determined that the minimum of gradation voltage will 
become VBmin<VRmin and VBmin<VGmin. That is, a color temperature of a white display is 
made high by making maximum transmittances of B higher than maximum transmittances of R 
and G. 

[0056j Drawing 1 1 is a figure showing the gradation voltage outputted to the input digital signal (6 
bits) in the case of making the color temperature of a white display low (for example, color 
temperature 5500K). As shown in drawing 1 1 , it is determined that the minimum of gradation 
voltage will become VBmin>VRmin and VBmin>VGmin. That is, the color temperature of a white 
display is made low by making the maximum transmittances of B lower than the maximum 
transmittances of R and G. 

[0057]The color temperature of the display panel 20 can be freely set up by changing gradation 
voltage. The gradation voltage generating circuit of each color may be chosen from two or more 
gradation voltage generating circuits according to setting out of white temperature. As shown in 
drawing 1 2 , the gradation voltage generating circuit 12A for R is chosen from two or more 
gradation voltage generating circuits 12A and 12B. Similarly, the gradation voltage generating 
circuit 14A for B is chosen from two or more gradation voltage generating circuits 14A and 14B, 
and the gradation voltage generating circuit 1 6A for G is chosen from two or more gradation 
voltage generating circuits 16A and 16B. By this, since color temperature setting out and the 
gamma characteristic of the liquid crystal panel 20 can be changed, according to liking of a scene 
and a user, the change of the color display properties of a liquid crystal display can be performed 
freely. 

[0058]In this embodiment, the example which gives status signal voltage which is different in R, 
G, and B, respectively is explained. However, since the status signal voltage outputted to an 
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input digital signal is shown by the almost same curve in R and G, it may give common status 
signal voltage different, for example from the voltage given to B to R and G. Thus, even if it gives 
two kinds of different status signal voltage to the picture element of a corresponding color, the 
purpose of this invention can be attained. 

[0059]Although the liquid crystal display of this Embodiment 1 is a color liquid crystal display of a 
normally white mode, this invention is applicable similarly to the color liquid crystal display of a 
normally black. 

[0060]Practically, in a TFT color liquid crystal device, in order to prevent degradation of a liquid 
crystal, dot inversion driving based on the gradation voltage determined like this invention is 
performed. 

[0061](Embodiment 2) Drawing 13 shows the composition of the color liquid crystal display 300 
of Embodiment 2 of this invention. The color liquid crystal display 300 of drawing 1 3 is provided 
with the following. 

The display panel 20 which has two or more R picture elements 2, B picture elements 4, and G 
picture elements 6 which were arranged by matrix form. 

The memory 50 for image display which outputs color image data, such as a personal computer. 
Signal side drive circuit 18. 

The scanning signal side drive circuit 40, the gradation voltage generating circuit 250, and the 
look-up table 210. 

[0062]The look-up table 210 has the look-up table 222 for R (the 1st), the look-up table 224 for 
B (the 2nd), and the look-up table 226 for G (the 3rd). The look-up table 222 for R changes the 
gradation level of inputted R image data, and outputs the 1st amendment gradation level. 
Similarly, the look-up table for B changes the gradation level of inputted B image data, B (the 
2nd) amendment gradation level is outputted, and the look-up table for G changes the gradation 
level of inputted G image data, and outputs G (the 3rd) amendment gradation level. 
[0063]The signal side drive circuit 18 outputs the status signal voltage for R by choosing the 
gradation voltage generated in the gradation voltage generating circuit 250 according to R (the 
1st) amendment gradation level from which the gradation level of R image data contained in color 
image data was changed. The status signal voltage for B is outputted by being generated in the 
gradation voltage generating circuit 250 according to B (the 2nd) amendment gradation level from 
which the gradation level of B image data contained in color image data was changed still more 
nearly similarly, and choosing gradation voltage, The status signal voltage for G is outputted by 
choosing the gradation voltage generated in the gradation voltage generating circuit 250 
according to G (the 3rd) amendment gradation level from which the gradation level of G image 
data was changed. 

[0064]Thus, the status signal voltage for R, B, and G outputted from the signal side drive circuit 
18 is impressed to R of the liquid crystal panel 20, B, and the G picture elements 2, 4, and 6, 
respectively, and a colored presentation is performed. As mentioned above, also in this 
Embodiment 2, foreground-color change is controlled by supplying two or more kinds of status 
signal voltage (the object for R, the object for B, and the status signal voltage for G). 
[0065]Below, the look-up tables 222, 224, and 226 are explained concretely. 
[0066] Drawing 14 shows an example of the translation table by the look-up tables 222, 224, and 
226 for R in the case of setting a color temperature as 7700K, B, and G, for example. The input 
digital signal value to the object for R, the object for B, and the look-up tables 222, 224, and 226 
for G is shown on a horizontal axis, and the output digital signal value is shown on the vertical 
axis. Drawing 14 makes the input digital signal value 8 bits. 

[0067]In [ as shown in drawing 14 , when setting a color temperature as 7700K ] an inside 
brightness area (for example, field whose input digital value is 48 to about 208 in 8 bit images), It 
is made for B amendment gradation level outputted by changing the gradation level of B color 
image data to become lower than R and G in the look-up table 224 for B. The phenomenon in 
which the foreground color by the digital-signal-outputs value of B as shown in above- 
mentioned drawing 4 being larger than the digital-signal-outputs value of R and G inclines toward 
blue by this can be controlled. 
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[0068]When using the look-up tables 222, 224, and 226 which perform conversion shown in 
drawing 14 , change of white foreground-color temperature when changing an input digital signal 
from a white level to a black level is shown in drawing 15 . Drawing 15 shows that color 
temperature change of the white display by gradation is concentrating on the 770OK 
neighborhood. Therefore, it is clear by using the above objects for R, the object for B, and the 
look-up tables 222, 224, and 226 for G that faithful color specification becomes possible. 
[0069]A color temperature cannot be changed into the 7700K neighborhood when a gradation 
level is low (for example, R= 16, G= 16, B- 16). In the chromaticity diagram shown in drawing 1 A, 
this is because there is no point of expressing a white display in a color triangle and a color 
temperature cannot be changed into the 7700K neighborhood by balance of R, G, and B, when a 
gradation level is low. When a gradation level is low, since image strength is low practicaliy even 
if a color temperature is not convertible, it does not become a problem visually. 
[0070]Drawing 16 A is what showed another example of the look-up table, and is the example 
which set the value of gamma to 2.2 with compensation of change of white foreground-color 
temperature. As shown in drawing 16 A, it is determined by using the object for R, the object for 
G, and the look-up tables 222, 224, and 226 for B that the status signal voltage for B will 
become lower than the status signal voltage for R and G. 

[0071]Change of the white indication temperature at the time of setting up a look-up table like 
drawing 16 A is shown in drawing 16 B. It turns out that color temperature change of the white 
display by gradation has gathered for the range of 7000K-8600K except for a low luminance part 
from drawing 16 B. Therefore, it is clear that faithful color specification becomes possible by 
using the object for R, the object for B, and the look-up tables 222, 224, and 226 for G which are 
shown in drawing 16 A. 

[0072] Drawing 17 shows an example of the translation table by the look-up tables 222, 224, and 
226 for R in the case of making low color temperature setting out of a white display (for example, 
about [ color temperature ] 5500K), B, and G. 

[0073]The maximum output value of the gradation voltage of R and B which are outputted to the 
maximum input value 255 of R, G, and B input digital signal value (8 bits), and G is set to Rmax, 
Bmax, and Gmax. When Rmax, Bmax, and Gmax are impressed to each color picture element, a 
white level display can be performed. As shown in drawing 1 7 , it is considered as Bmax<Rmax 
and Bmax<Gmax. 

[0074]As shown in drawing 1 7 , a white foreground-color temperature change when changing an 
input digital signal from the white level at the time of changing using the transform function 
specified by each look-up tables 222, 224, and 226 to a black level is shown in drawing 18 . 
Drawing 18 shows concentrating the color temperature change by gradation on the 5500K 
neighborhood. Therefore, it is clear that faithful color specification becomes possible by using 
the object for R, the object for B, and the look-up tables 222, 224, and 226 for G which are 
shown in drawing 1 7 . 

[0075] Drawing 19 shows an example of the translation table by the look-up tables 222, 224, and 
226 for R in the case of making white foreground-color temperature setting high (for example, 
about [ color temperature ] 10000K), B, and G. As shown in drawing 19 , they are Bmax>Rmax 
and Bmax>Gmax. 

[0076]As shown in drawing 1 9 , a white foreground-color temperature change when changing an 
input digital signal from the white level at the time of changing using the 1st, 2nd, and 3rd 
transform functions specified by each look-up tables 222, 224, and 226 to a black level is shown 
' n drawing 20 . Drawing 20 shows concentrating the color temperature change by gradation on the 
10000K neighborhood. Therefore, it is clear that faithful color specification becomes possible by 
using the object for R, the object for B, and the look-up tables 222, 224, and 226 for G which are 
shown in drawing 1 9 . 

[0077]The color temperature of the display panel 20 can be freely set up by changing gradation 
voltage. According to setting out of the look-up table white color temperature of each color, it 
may be chosen from two or more look-up tables, respectively. As shown in drawing 21 , the look- 
up table 222A for R may be chosen, for example from two or more look-up tables 222A and 
222B for R. The look-up table 224A for B is chosen in a similar manner, for example from two or 
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more look-up tables 224A and 224B for B, and the look-up table 226A for G may be chosen, for 
example from two or more look-up tables 226A and 226B for G. By this, since color temperature 
setting out and the gamma characteristic of the liquid crystal panel 20 can be changed, 
according to liking of a scene and a user, the change of the color display properties of a liquid 
crystal device can be performed freely. 

[0078]Although it presupposed that it is also the liquid crystal display of this Embodiment 2 a 
color liquid crystal display of a normally white mode, this invention is applicable similarly to the 
color liquid crystal display of a normally black. 

[0079]According to this Embodiment 2, by using a look-up table, picture input data can be 
changed according to the characteristic of a electrochromatic display, and the fidelity of color 
specification can be raised. 

[0080]In this embodiment, although three colors of RGB were explained, this invention may not 
be restricted to this, but other colored presentations may be sufficient as it, and 2 color 
specification may be sufficient as it further, 
[0081] 

[Effect of the Invention]As mentioned above, according to this invention, the electrochromatic 
display excellent in the color specification characteristic can be provided. The fidelity of the 
color specification of a electrochromatic display is raised, and it becomes easy [ setting out or 
change of a color temperature ]. 

[0082]The electrochromatic display by this invention is used suitably for a display device for CG, 
a display device for printing, etc. in which the object for personal computers and not only the 
display device for videos but color reproduction with higher fidelity is demanded. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1 A] It is a figure showing the result of having searched for experimentally the 
foreground-color range by input gradation change in the transmission type color liquid crystal 
device in NW mode, on xy chromaticity diagram. 

[Drawing 1 B] It is a figure showing color temperature change of a white foreground color when 
changing a gradation level. 

[Drawing 2] It is a figure showing the typical V-T characteristic of the transmission type liquid 
crystal display in the conventional NW mode. 

[Drawing 3] It is a figure showing the gradation voltage currently generated to 64 conventional 
gradation. 

[Drawing 4 A] It is a figure showing the gamma characteristic produced by impressing the 
gradation voltage specified to the liquid crystal panel which has the V-T characteristic shown in 
drawing 2 with the curve shown in drawing 3 . 

[Drawing 4 B] It is a figure showing the gamma characteristic produced by impressing the 
gradation voltage specified to the liquid crystal panel which has the V-T characteristic shown in 
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drawing 2 with the curve shown in drawing 3 . 

[Drawing 4 C] It is a figure explaining the composition of the conventional color liquid crystal 
display. 

[Drawing 5] It is a figure showing the composition of the electrochromatic display of Embodiment 
1 . 

[Drawing 6] It is a figure showing the status signal voltage of three sorts of RGB of Embodiment 
1. 

[Drawing 7] It is a figure showing the gamma characteristic to RGB 3 color at the time of 
impressing the gradation voltage shown in drawing 6 . 

[Drawing 8] It is a figure showing the status signal voltage of three sorts of RGB of Embodiment 
1 . 

[Drawing 9] It is a figure showing the gamma characteristic to R [ at the time of impressing the 
gradation voltage shown in drawing 8 ], G, and B3 color. 

[Drawing 10] It is a figure showing the gradation voltage of three sorts of RGB of Embodiment 1. 
[Drawing 1 1] It is a figure showing the gradation voltage of three sorts of RGB of Embodiment 1. 
[Drawing 12] It is a figure showing the composition as which a certain gradation voltage 
generating circuit is chosen from two or more gradation voltage generating circuits. 
[Drawing 13] It is a figure showing the composition of the electrochromatic display of 
Embodiment 2. 

[Drawing 14] It is a figure showing the translation table by the look-up table of Embodiment 2. 
[Drawing 15] It is a figure showing the white foreground-color temperature change at the time of 
using the look-up table of drawing 14 and changing an input digital signal. 

[Drawing 16 A] It is a figure showing the translation table by the look-up table of Embodiment 2. 
[Drawing 16 B] It is a figure showing the white foreground-color temperature change at the time 
of using the look-up table of drawing 16 A, and changing an input digital signal. 
[Drawing 17] It is a figure showing the translation table by the look-up table of Embodiment 2. 
[Drawing 1 8] It is a figure showing the white foreground-color temperature change at the time of 
using the look-up table of drawing 1 7 and changing an input digital signal. 

[Drawing 1 9] It is a figure showing the translation table by the look-up table of Embodiment 2. 

[Drawing 20] It is a figure showing the white foreground-color temperature change at the time of 

using the look-up table of drawing 1 9 and changing an input digital signal. 

[Drawing 21] It is a figure showing the composition as which a certain look-up table is chosen 

from two or more look-up tables. 

[Explanations of letters or numerals] 

2 R picture element 

4 B picture element 

6 G picture element 

10 Gradation voltage generating circuit 

12 The gradation voltage generating circuit for R 

14 The gradation voltage generating circuit for B 

16 The gradation voltage generating circuit for G 

20 Display panel 

40 Scanning signal side drive circuit 

50 The memory for image display 

52 R image data 

54 B image data 

56 G image data 

100 Color liquid crystal display 

300 Color liquid crystal display 

210 Look-up table, 

222 The look-up table for R 

224 The look-up table for B 

226 The look-up table for G 
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[Drawing 1 A] 
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[Drawing 8] 
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[Drawing 16 B] 
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[#i^M*©»B3 

seises nfc«»©*5-<ft3is**-r sf«ft^*ji/i , 

* 5 -SHI; A- **«WB{ 1, -SKA f-'- £©Pf 

ID \s^)Ufcf$jfohtLWiffi^n&&m%3&m>** Mem 

tuia* 5 -®{» A- * ©kw u^i/AW ^ n/tWiEPi 
mmmmmfEttmiR-r * c t &c «t r>xf&mmts.^ m 

$ n/c«»©m 1 is J: E>*» 2 3 * 5 -16* 
* 5 -EHtlr- f), i*7 -Hi#> A- £©Ptr 

miaa»© tj =7 ~mm<D *> % . in ast^t -^wEsWEpan 
3 n s # ^ -*ft3R*j>cwiwr s ^sft ^SH^tut a» 

A* 3 titcm 1 t) =y £©HilKI l"<Jl/*S0ft L/ 

;1><A 

A* § ft fc J* 2 f} =? - Wft A- tr ©PirHl^ 0 
* 2 WEIVfl U * tUlrf £ m 2 )V ? i> T v A A- A 

A* 3 ftfcS? 3*9 -iiift 7 s '- £ ®br u 
»3*fiEBWU^V'«:m*r*lll3^f A A— A 
;V<A 

ltT8B*5 -Hf#;A- ZCDmiEM 1 *9 -Hfftr- £©PI 
ZCtKk-o xm 1 H^ft -*f HEE£ fctt A L » 

mta* 7 - Hot 7 s - * ©tula® 2*7 -ism a- #©pt 

m V "< j&sgSft § ft fcH 2 ffluEPfSI W *<;l/ {Ci£ D T . mi 

tufa* 9 -Wis A- * ©iiusafii 3 * 7 -BHfe A- £ ©Pi 
■ u^l/3WSHIISti?tJff3*liEPBill'^/l'{cteDT, Sir 



(2) #HS 2003-308057 

2 

SCi«:«fc-9Tj|I3«^(H»1tJE*a^7"i-4. 

AStBo 

3 3 twast 2 * v~wmimmkx& m * 
m 2 &csh«©# 9 -si^g. 

[ff^cJi 4 3 tWaSt 2 ;l/ v i? T -j 7r - 7'JH3;, fjIB 
® 1 Sfc«f|3 : MHPg|)SU'^;bittM^-2)U'^K:ril( 
la® 2 filEPi lH W"< Jl/ 1 tB7JT-2>fOT<JI 2 S fctt 3 icta 

[I**IM5 3 Sijia*9-^7K^M»^-vy^'7'{ h 

l"<)\s<Dffi%m 1 te «fc MB 3 ^7KfI-^«flE©«*MSJ: <D 
i>jz%l\ l|5ltJI2 S/cl*3(CfBtg©* v-a^g 0 
[f»*J16 3 tfriaH2ffllEPfifu-<;b©^A«B. m 

mm 1 fc <t xm zwnEiim u^©^Affl<t 0 fe^s t» 
§1*312 ^ 6 5 ©^-rn*^ciatt©* 9 -«^sg 0 
[s#>j4n 7 3 mmm 2 aiEPf n u-oucowNmx, m 
mm 1 4s 3 niEPim u-<Ji/©sAfiij; 0 & At t> 

20 [11*118 3 OTlB® 1, SS2fcj;0*S^3 )\>v*?T-> A 

<DA> v V T -j 7"f- ■7A><DUiv>fo bMR 3 nSfl*® 2 
*»6 7©(,^-rti^iCiBtit©*9-^SlS. 

[0 0 0 1 3 
[0 0 0 23 

[ se*©s ffi 3 * 5- - m-mimic aswft o 

30 -OK, &PPit£#s&3„ r^ctofe, ft^-c^sfe©i§ 
[0 0 0 3 3 

$ge». cRTitb«C/T:jE^«^es«H*irs'4«>© 

Bgv^^O^^VXlS, 1 9 96^7^ 
1101-108 M#M) . 
40 [0 0 0 4 3 JWT, (NW) *-FO 

r (m , g (ift) , b (#) ^3R©*n-en%a 

EE («7^ff^m£E) ^KiPL-, mffiifeKiotSgw. 

S«E©*fi*MB^0©#K«A©iWK (BJ!S/ctte) * 
tt;U tt*P«EE*ElUDL/fci*K:«/J^«K (Bf$7c« 
M) Sit. 

50 [ 0 0 0 5 3 HIAli, ftSlW&NW-t- F©ajiM* 



3 

?>„ 01 Afc^l/fc-tn-en©H8J£-C'!3B;*n£>«5H 

«, HfcflMWi8e» h (2 5 6 HP) 

R . G (ft) , B (») <D?V*}Vim\'*<>\>W. 

-en-en. 255, 216, 168, 120, & 

8, 5 6, 4 0, 2 4, iUfci^C, SbJr&ffiB^ 
T„ 8 1 A \Cm Ltctk'jtiC, m^&Mm*fr;?=P}fc 

[0 0 0 6] *^fifSH©^»©fIJt £S««k:MTr 

s/c&k, raj ossfeKititi.. jniSigfeKfc^ 

T. raj |JR, G, B&l^-TSC iKJ; otf^n 

s. r, g, Bo^aso-en-enjc&s— ^©pewu^ 

;Ht*^iLyt»^K«wSn-Sfeft rgj its. f ft 
SPtsav^i'tcSsHy-r raj asjeiftsn, SUBS 
u jkc fe w * *^e«5H § 4 f . «r . 
*«wiffl»K:*jw* raj b, ±m<Dmmtj:z>t><Di: 

tBL-rfflv^nsa d,*«>4Nw*-F©a) * ra 
*n*m&!U 

[0 0 0 7] HI 1 A tf©^. x (i, ft^PtSlL'^l'Oa* 

U^;Mt*5W & aamfe^-r/S^SA^c ©r * 0 . 
pip u-^wa^Mg < % s k onr , ai^jvfe^w^ &c 
ntusctws. copiimcjcsaa^a 

[0 0 0 8}BlBlt *iffPgP U-^^ ( R = 2 5 5 , 
G= 2 5 5, B = 2 5 5) *>6*{gRSaWU^Jl- <R = 
0, G=0, B = 0 ) SrHWU^Jl/fcRftSlifci* 

#fiU5 0 0 0 K#>£> 1 1 0 0 0K3iTOfeM% 
^-rffltftfit^to^T^L/Tt^. HI B#>&#*>-&J: 
*>iC. ATKIVM U"OP (HU^) (R= 2 5 5, g= 

255, b = 255) TOaamfeoeit**? 1 0 

ok, 4>mMM u^;u (KfeU-^-ib) (R = 1 2 8. G 
= 12 8, B = 1 2 8 ) t?0aS*fi©fijaffi^$^ 1 1 

(R= 0, G=0, B= 0 ) {cteurtt*-fe^jft*SH! 

#>e>n-5> 0 ens, aiiM^aii^g©^^^^* 

[ 0 0 0 9 ] #2618 _kiBWH*«?&T StefttCttS 

«n fc * 5 -*^«g ^Jiffi-r * c 4 * 5 . 

[0010] 



(3) #H 2003-308057 

4 

fc«3fe©£i 1 te^c^a^Ha*******-**^ 
4, 9. Kj&^HBfcf*-* 

©HP u ^ ;wc*te L fcft^m-sf SEE % Kcife^ * ;u f c 
Htf3 f £ «-9MK»iaB 4 . KfSi$!© * 9 - Jfi© 5 

% . KJ^flWtE #Ertfra sns*? 

T £ jfefcfll ^fSK * K*^ ^ * ;U tc tH^J T 5 jiSfll ^fPlJ 

ffl^b, iiria*^-ii#^-^©»2*^"iB#f 1 "^ 

©|5tlHL-^;WCft.DT, PtWJKJKD^2©MStT^3 
n^j^it^fl^SE^m^U C©C 4KJ;i3 , ±13 

©BBwa&asn*. 

[ooi i ] s>)fa^^'*jw*i5i»©tffcj;^ij<&*-r 
£ v b u * xtttcEJU 3 n/effliit©* 3^-5 3 
6tc*u. friBfll#MIEttilHl»v fffsB^7-iiifftf : - 
£©St 3 ^ 5 -iliftr - * ©isgrtl] U^Jt-tcjSDT , PIP 

i 3*5 -^*tt^n-e'n^*teci;^»^* 

t?* 0 . ftrtam 1 . 12^93 ©MiS{« , ^>tt < 4 

fe--o©p§ptc*jw ae«^©MS* s Bg- S4 & 

[0012] tulB^^-^SSW^-vy^^-Y 1* 

[0013] BWU-t^cDiWBfll 1 ©MiSre-gtS toSSs 
1 mi)S«)±^iJS-r Sf0 1 Ft PHEMHEEg 4 . RT8E0 U 

•<;p©fria0 2 ©w^-cis 3 n 2 p^pmE^^-r 

?.H2PflU«EE^ll]Sg4, |5fPU^JU©irfB»3©H8 

n *td 3 mmmm^&mt z>m3 vrmnm.m 
mmtzmb. mim-miummmz, wis* ^-h« 

BE?: jSJRT ^ C 4 (c J; -oTttilB^ 1 «S%m#«E4W* 
U fijfB*-5--ill*7 i '"^©lufB»2 ^^-Mft-r 1 "^ 
©Pfillb^;WctSD-c. 0dfT2 BMWtffi^sRIiBTf&S 
§ n/cR« 2 Kissji^a^-r a c 4 k «t o rmiam 2 

^ff-^ME^tti^O. BUIB*-7-Bilfe7 i '-^©B!ffB5S 

3*5 -HifeT*- * ©Ptin i/<jiK)*DT, mm 3 HP 
mE*^iPis§'r*fejS3n?cKm3 KPSE^iSRTS c 

[0014] mria® 2 w p^E©«/J^a». wiam 1 *j 

50 J; CJCf© 3 PSpmE©*/J^ <fc»3fe/jNS<T*>J:l». 
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[0015] mmmzmnmKomjNmt. mmm 1 fe 
[ o o i 6 ] itfia i , mzta&&m3wmMESzjmi& 

[0017] Pip u^;u©»fj fas l ©w»rcas*isfl» 
1 Pf WIJE*£J3W 1 P««B*E£JiH3& t , A* 3 

n/cm i * 5 -bhset*- * ©pmjs u^i^ss* urn i ffl 

)l t . A* Snfcf 3*7 -UK* t 1 '- * ©PS H u * 

m%um?> mmm u-ouz mx? 3 ^ » * r » 

h# 7 s - a? ©fin ast i * •? -m* 7 s - # ©rsbj u ^oiw 
^.m^titcm i MtEHFUu^Kjec-r. k» i mmm 
E&fmffi-cgj&z warn i mmnB^mm-? &tt 

iK c fcoTWie»lil^#^Sli£ttttrU 

$7*- 3? ©i>jB3fS 2 * 5 - Mfef - * ©Pill b-^Jb*^ 

j&3ftfctfl2*iiEI»l^MC]£DTS^ 1 PfP®±3l 20 

o r Htrt an 2 a^ff £ & # b , mria * 7 - h# f 1 ' 

- 3? ©mffBH 3 77 7 -BUS 7 s - * ©PgfD l^owg&k 3 
nfc^3tiiEPfPP^wcf£;DrKJS 1 
ggri/s 3 nfcM® 1 w mm.K*miR-f & caciot 
Mian 3 stmfi-^mE * a* u r *> <fc ii ». 

[0018] ff)IB«2«iEPffllU^^©SAfflW, Itia 

[0019] IWB»2MiEBMIi'^i'©*'Jv<aB, irsa 30 
£ 1 45 «t zm 3 ttEPIritl U^©jftAfii<fc 0 fe A^ < T 

[ 0 0 2 0 ] 1 , JH248J:0 ! SI 3*??7> t/f 

;l<7 7 ^-^KD^s&s^a^StirfcJci^ 

[0021] &it\ fpffi*wwr*. 

[0 0 2 2 ] #^©77 7-fS^ilgK-*5^T, if-^ffliJ 

©PfliU^JKOSDT^ PfiHU^Jb©»l ©MifcrilS 
ftSms&nM-ffWEfcffl^U #7 -!!{#•:?-£©»! 40 

2 77 5 -iB«r- £©pg n u-^ncis dt, nn 
©as 2 ©raisrcii 3 n ■&» 2 ai^fi *i*e* ffi^-r 4 © 
t\ ® 1 * 7 -16* t ® 2 77 -7 n*n«c» b 

Huh l> . few»«tt©isi± ufc77 7 -m&m*»& c 

[ 0 0 2 3 ] ^^'*;I/*!Sl3*-7-*fe3fti&S-6iCW 

U ff-5fWJIBI»g#\ 77 7'"ilift7 :: -^©®3 77 7" 

Eift^-^PiPU^WCI^D-C, FfDHx^;l/©^3© 50 
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BBiSft?*3ti2»£3*7nm#*BE^3 6 0C[H^L, »2 
77 5 -te* »iM£«T * 9 . »lteJ; xim 3 77 5 -teSR 

7ft©feSSAH5 je t tt 2> <fc 5 K . < * ;u©$$&: 

(DSL fll 2 *J <t rj>'^ 3 77 5 -ifOIff - «S#tt^C 

nvfc -7 ^ 77 ^ - «mt?rtBft 77 7 - ?;#5ct* 

[0 0 2 4] 77 7 -I/SSfB 7-7'J*7nt-F 

a*m©©,sjs©»-gs^tt^e« i/, aawwDA38K*s 

[0025] nnwu^oswafli 1 ©w^-castis^ 
1 PtiwtE^^-r 4 * 1 ps3B*j£ifiS;iai» t , pwa b 
^;b©Suf eig 2 ©hb»-cs sns»2 s^s-r 

SIS 2 PfDISE^taSSi , KM U^^©IW3» 3©P 

«rc*s n?.$3 »w«EE*^ja-r 40 3 pi isse^rs 
^oHMBu^j/KitDr, 0 1 mmmft*mtR?z> c <t 

(cJ:o-C^llft7n{f^SE ; £i±i^L' 1 12 77 7 -Sift 7 1 ' 
- * ©HW u^jI/KJS or , fll 2 Pi p«E^a^-r s c 

Pt tJDtc j: o r«^fe©eaaE3&»SE<t"r , 

feWiI^tt©|6j±L/fc77 7-«^g^#4 C is&i-C* 
[ 0 0 2 6 ] ^2PtllSE©*/JMa*\ H 1 fcjc^»3 

[ 0 0 2 7 ] ^2PiHSE©*/Na^- fU 1 fcJ;O'03 

[ 0 0 2 8 ] M 1 , m2*ij:!>*03PfifimE^iai8S 

EE£feSHEH»©tt36>*> 6.aaR 3 ntiif, Jl/©fe» 

iC t£ D T «HS^© 77 7 - ^7K#tt©t7J 0 # x. *5 g is k 

[0 0 2 9 ] ffWU^;l/©01O|W»T^Sn4^iPt 
ilSE^^-T 4® 1 PfP!1iE*)S@S§i , 7v7^ 3tx/c 
» 1 77 7 -HiftT 5 " * ©Pf M U-^MS! 1 ffilEPf 
IIS u-^;l-£ a^j-T 4m 1 7 * T » 7*-r- -fhb. , A* 
3 n/c0 2 77 7 -BWfc**- ^©Pt Wl'^JUfeSQft b^ 2 

iiEPtigib^^^m*>-r?>®2 ?7'> 77--7a> 

t , A^ 3 nfcKf 3 77 7 -a^f 1 " i» ©Ftp b-<Jb?r^ 
»Um3«EPfliL-<;b*i±i73f5lg3;l/7i'T7 7*7 : - 
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tmmmmmmK mix^-w&f 

Dr. flSlBWI«E*aBR"J-*C<!:K;«t-orl(fl«wfl| 

«R1'4Citcj:-jT*23i5vflflfftttlSl/ l ST 3 
* 5 -HUftf*- *©RW u-^yvsWSEft S ftfclfr 3 ffiuBf 

Sr3a^I#*H£ffi#rft«. i^Mfc, PSPfcJ: 
■>T«^fe©fe«**J3Eifc"r*3WR*l»±L', feW3i# 
14© |t]± L * 5 - jft^ilg^ n h C t ifi r t & o 
[0 0 3 0] »2*iEIWBU^^©«^ffl*s» 1 fed; 

[0 0 3 1 ] ^21ffiiE|if9SU^JUCD*/JMiI*!, Iff 1 ft<fc 

^©essfciBK r^ct^-cta. 

[ 0 0 3 2 ] gll, f 2te<£D ; ^3;l/-^7 v 
Arffi. fifefesa©R5£&cf6DT. *n*WIBR©^s' 

©feSK§£^#>^#tt£^g-C£, f->t»ttffl# 
©$f *(cjS or ^a^H©*^ -&n#14©-&J 0 

[0 0 3 3 ] 

&r s fc s> &c , fj 5 - «ffifi^sa©«E - »K am 
(v-TftSD fci^Tfttt^BK^i/, *cd 

ytse*© * 5 - jBUHR^satweiPHis Kse * mh k: o 
tvciiMBra. frfc, v-TfftStt, (£ 
*) ©Fftn^^^^-rftM-c&D. its^eep^ft 

SWEV (amff#«JE) £«SEY (jSffl^T) i©M 

h (v) <i «re # 

>vftS», H»F4ffll>tY=F (X) £* 

rc i^fts, 

[0 0 3 4] NW*- F©SBIfi#9-«* 

«5%j6Hi*ffl«:lttWr*s6s, {&©*- FOiKii&pfEB 
^SS#4W ©HMtc^#14£ Wr Hfc*; 
t7-*^g^c-oo-cfep]fi©J^HfcJ:-o-C, HilKcJ: 

•a r feWJitt*^sTr zmmtfig. b s . 

[0 0 3 5 ] t*ONW*- F©jS®M«H»^M© 
Wffl»<cV-T«Htt*BI2«:mr. I2Ki^2h6j;5 

ft ( Y = H (V) ) «SfMM*(,ti,^j:l\ 
V-TW14«.-R, G, BOSfeKo^rS&oT^ 



(5) #H32 0 0 3 - 3 0 8 0 5 7 

8 

i, ^-n^n©fe©V-T««, Y r =H r (V), Y 
a = H 0 (V) , Y b = H„ (V) TijnaciKas, 

[0036] c<^apj5ttv-TWKi&=<rr*jR*^* 
jn&fi^r vftim* wr a ifcs^Rttfcs 

sfc^tai, a# $ ft sa^f ■ - $ <omm u <^ K*f l 

T#tWB©W«*WrS U*b«$a#>v1*iESftfc) 
RllE*ffll^£«#*ofc (M*K, BSlCv- 
^TJb (HD66326T) ) „ PfPllx^^ (*fV$)l> 
fit) £|*J8BJWE£©RH$«:, m>5«H^*->u©v-T 
io #ttict&DT, tMH-a»r«5£3ft*. til/^KG 

l } tmmnBE* {vo i©Mf^4w»G4ffi^rv 
g=g (gl) -curtrsi, fiaso:, iastspg-cRi 

^G^Lt^fcCi^ittt^. JWMtKCtt, Wit 

&pgpSff*Jffl(,>&ft , ri,>fco 

[0 0 3 7 ] CCt, 04 C&#Ml/fr3&*€., t^*©* 

5 - « a a B ^^g©#iS4 i^bj r 4 . » 

m ( r ) . Mk ( g ) *s«fc?>*# ( b ) © t> 5 -^«*5v h 

y #*mtie^j£ftfc»m^*;i<'i 1 A^§ft/c*7- 
20 Hftfef 5 - ^©pffSb--<;Kc^iebfc^-fi nms.^m^ 

5^^') i, ^©^^-^©^■fe^m-f-'^E^ep 
as ft s * ^ -latujaiRt s^s^t *%w&*mm 

ft-^fflwniiHis«. BwwESfiSiais-r^jas ft situs 

*EE (VG) ©rt^6, gWIofc*7-Iff-^0 

VG«i'jl?U, ^^-^^tC^ff-^SEEi L-TfflTjr 
S„ ^aEffliJIEttilK^ff-^PJIKSttillSStt, ^SR3!p5«^ 
30 3ft£:a> ha-;uft# #d#ft£*) KcfcoT 

S?iSJ±4 6 3ffl©ffiK (R0> R1-R61, R6 

2) ^ffl^trffiK^-Siirsciicior^ 6 4fi©pgt)i 

{GL ; 0, 1, -6 4} icttlfclr Z> PilHSffi 
(VG; V0> VI, V2-V6 1, V62, V63} 

^©w» (vg = g (gl) ) zm-rzmwR. (v 

G) j&S£jjX3ftS. 

[0 0 3 8 ] L*>L/ft#(&, C©PtP)mEE {VG} }4, 
40 R, G, B^TKJftltl- S^iCffit^ftTli/cOr, 
H2iC^;L/cV-T#tt (Y r = H r (V) , Y„ = H 
. (V) . Y b = H b (V) ) ^ttSI^^^Kc, H 

3< l c^btc&M~cmj£.2ti2>mmnE. (vg = g (g 

L) ) 4EHJPrSc5, f#6ftS^>v#tt«, Y r = H r 
• G (GL) . Y a = H„ • G (GL) , Y b = H b • G 

(GL) rasftsc ifc^c'fj , m«lsl4AfcJ:y ; 0 
4 B(C^L/cJ; 5(C, ^WtiOfiflftS. H4A*5 
cfct>'H14 BCCteWStSEWtt, aa*©«Affl4^ft^ft 
©fetC-Q^TMfS-fbLT, ^tLtSUl^. El 
50 4 A « A* 7 s ^ £ Jl"ff 6 4 mill ( 6 f 7 F ) , 11 
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4 B it 2 5 6 VSm ( 8 fcT >^ h ) ©*&££^-r. 
[0 0 3 9] H4A*J<ti^SI4 B#>e>##>£ «fc 5 P] 

DPgisif 5 v> % Mmm i/c . b <o%mwfi r & «t t>*G j: 

tel>tlJ, ^feWCCffifS,, Jfc, R, G, B©ffi>tf 
[0 0 4 0 ] JJzEUfc«t'5«: < $*©#^~?&Jli^r;i§ 

fe, R, G, B©-?-n^'n©*7"^*CDV-T«*5 
Sl>tC«Sc4H«, H r> H Q fecfct>'H b ^t,>-CY r =H 
r (V) , Y a = H 0 (V) , Y b = H b (V) ) iltSn 

h ic i>mt> h-r > ^ -rn© * ^ (c*i- itt,*i© 

IWWIE (VG) *«l>tl,>fcCifcJ:«. st^ 

ft -5§SE©HEffi£ , ID DPf fMI U-^^O^Blffef 1 " £ K 
ft D T*35^* >WC tti^f £*3t^fi #*JE ©HEtt i 

R, G, BO^ft^ttKWUTHGBPf'-^Xo** 

ur^fc^, mmmmx 0 K*ttsr5**{t-»t*jBE 

34©^*©«JS^*j^r». AiftSftfcPgfIX o = G L 
ilt, GL©ffiSfcGr^Sn4PgiBWE {VG} ©cp 

*>6 i •o©ptmmj£v o*5®jRsns (v r = v a =v b 

= G (X) ) . CtilcMl<*mWte£Z>ts W&,9->? 30 
#sr, g, B©^n^ntc>ffL'riH]ci5§iiif i "^xo^ 

k epjp 3 n & m#«ee as i > tc s & s mffifa 1 1 & c i 

nm 7 s - * x t * **€• n © * ^ - asat te eptti s n £ 

ff#«EVr, Vg, Vb t<D9&&1fim,>iCgtj:K)ftZ 
©~C<fc£> (V r = G r (X) , V a = G a (X) , V b = G b 
(X) ) . §9R4>&< ife l-o, ftSWtCttBitfeJRtCo 

f^ia^^o 40 
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